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1. 3-SubstitUted 1 - ( 2— eh 10 ro t h i az 61 -5-y 1 -me t hy 1 ) - 2 - 

nitroimino^l , 3-d i azacy cl oa 1 kanes of the general formula (I) 




R 

in which 

n represents 0 

R represents -c ± g -a 1 ky 1 ,. CyG -alkeny 1 or 

represents one of the groupings -CH -R ^ , -co-f* 2 , 

3 ■ 
-R or o ^ 4 wherein 
2 ,| OR 

E 1 repr&seatti phenyl substituted by cl or : thiazolyl 

substituted by Cl, 

'3 

U represents Cj-C^-alkyl* e g -€ lg ^aikyl , phenyl 
habilitated by Cl or represent* C ~C" -alkoxy* 



(11) AU-B-1 4541/88 -2- 
(10)604109 

R ' represents c.-c -alkyl f an<3 

4 5 * 4 

R and R represent C^-C^-alkyl. 

2* Process for the preparation of 3-subst i tuted l-(2-chloro- 

thiazol - 5-yl-methyl ) -2-ni t r o i mi no-1 , 3 -d i a zacycl oa 1 ka nes of the 

general formula (I) 




■3s 

1 2 3 4 5 
in which n, R fT R , R , R , R and R are as defined 

in claim 1/ characterized in that 1- ( 2 -ch lo r o -th i a zo 1 -5 -y 1 - 

methyl ) -2-ni troimi-no-1 , r 3-d La zacycl 6-alkanes of the general 

formula (II) 



(ID 



in which 

n has the a bo vement i oned meaning, 
are reacted with halogen Compounds of the general formula (III) 

X - R (III) 

in wnich 

R has the abo vement ioned meaning and 

X represents halogen, 
if appropriate in the presence of an acid acceptor and if 
appropriate in the presence of a diluent* 

3, Agents for combating pests, characterized in that &hey 
contain at least one 3 -subs t i t u t ed 1- ( 2-ch lorot hi azol -5-yl- 
methyl ) -2-ni tr o^mino-l , 3-d i a zacy cloa 1 kane of the formula ( I ) , 
as set. forth in claim 1, in admixture with extenders and /or 
surface active agents • 
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"3-SUBSTITUTED 

Complete Specification for the invention entitled 

1^ ( 2-CHLOROTH 1 A2 0L-5-Y L^METHY L ) ^ 2- NITROI MI NO-1 , 3 -D I AZ ACYCLOALK ANES * • 

The following statement is a full description of this invention 
including the best method of performing it known to me:- 
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This document contains the 
amendments made under 
Section 49 and is correct for 
printing 



The present invention relates to new 3-substitu- 
ted 1-(2-chloro-th iazol-5-y I -me thy L )-2-ni troimino-1,3- 
diazacycloalkanes, a process for their preparation and 
their use in agents for combating pests, in particular 
as insecticides. 

It is already known that certain organic nitro 
compounds, such as, for example, 2-n i t romethy lene-2H- 
tetrahydro-1,3-thiazine, have insect icidal properties 
(compare U,S. Patent Specification 3,993,648). 

The new 3-subs t i tuted 1-(2-chloro-thiazol-5-y l- 
methyl)-2-nitroimino-1,3-diazacycloalkanes of the general 
formula (I) 

N- 



XX 



CI . 

N 

^N=< (CH 2 )_ 

NO, N ' 2 n 

I 

R 

in which 

n represents the numbers 0 or 1 and 
R represents methyl,, ethyl, propyl, isopropy I , 
butyl, isobutyl, sec-butyl, C^-ZiQ-aikyl r C3- 
C-fo^alkeny I or Cj-Cio-alkinyl, or represents 
one of the groupings -CH 2 -R 1 , -COR 2 , -S(0) m -R 3 

OR 4 

or y 

-P 

l|\ _ 
0 OR 5 

wherein 

R 1 represents in each ease an Optionally substi- 
tuted radical from the series comprising phenyl, 
pyridyl; furyl, thienyl and thiadiazolyl and 

2 

R represents methyl - with the proviso that n 
then represents 0 — or represents optionally sub- 
Le A 25 153 
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R and R represent C 1-C4~al ky I , 



stituted e2-C2Q-alkyl, optionally substituted 
Cj-C^-cycloalkyl, optionally substituted C2~C20~ 
alkenyl or optionally substituted phenyl, or rep- 
resents methoxy, C3-C20~ a l koxy , benzyloxy or 
5 phenoxy, 

m represents the numbers 0, 1 or 2, 
R 3 represents optionally substituted P1-C20" 
alkyl, or represents optionally substituted 
phenyl , 

10 Q represents oxygen or sulphur and 

R 4 and R 5 r 
have now been found. 

Preferred possible substituents for R = option- 
ally substituted phenyl are: halogen, cyano, nitro, C^- 
15 C4^allcyl^ t r i f I uoromet hy L , C^C^-alkoxy and C<i~C4^ 
al koxycarbony l . 

Preferred possible substituents for R^ = option- 
ally substituted pyridyl are: halogen, cyano, nitro, C-j- 
C4~alkyl, t r i f L uoromet hy I , C-j-C^-alkoxy and C-1-C4- 
20 alkoxycarbonyl . 

Preferred possible substituents for R ^ = option- 
ally substituted fury I , thienyt, thiazolyl or thiadiazolyl 

are: halogen, C<|-C4-alkyl and C ^ -C4-h a I ogenoa I k y I . 

2 

Preferred possible substituents for R = option- 
al ally substituted C2~C20-aLkyl are: halogen, cyano and 
C i-C4~al koxy . 

2 

Preferred possible substituents for R = option- 
ally substituted Cg-C^-cyc loalkyl are: halogen and 
Ci-C4-alkyU 

30 Preferred possible substituents for R 2 = options- 

ally substituted C2-C20-al keny are: halogen* 

Preferred possible substituents for R 2 - option- 
ally substituted phenyl are: halogen, Cj-C4-alkyl, tri- 
f luoromethy I , cyano, nitro, C^|-C4-alkoxy and C1-C4- 
35 alkoxycarbonyl . 

Preferred poss ible substi tuents for R 3 * opt ion- 
Le A 25 153 
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ally substituted C<|-C2(p a t ky I are: halogen. 

Preferred possible substituents for R 3 * option- 
ally substituted phenyl are: halogen, Ci-C4~alkyl, tri- 
f luoromethy I , cyano, nitro, Ci-C4-alkoxy and C1-C4- 
5 a I koxyc arbony I 

It has furthermore been found that the new 3- 
substituted 1-(2-chloro-th i azol-5-y l-methy I )-2-nitro- 
imino-1,3-diazacycloalkanes of the general formula (1) 
are obtained by a process in which 1- ( 2-c h I o ro-t h i azo 1-5- 
10 yl-methyl )-2-ni troimino-1,3-diazacyeloalkanes of the 
general formula (II) 

N . 

/N=< <CH 2 ) n 
H 

in w h i c h 

n has the abovemen t ioned meaning, 
15 are reacted with halogen compounds of the general 
formula (III) 

X - R (III) 

in which 

R has the abovement ioned meaning and 

20 X represents hakogen, 

if appropriate in the presence of an acid acceptor and if 
appropriate in the presence of a diluent* 

The new 3-subs t it ut ed 1-(2-chloro-th iazol-5-y l- 
methyl)-2-nitroimino-1 / 3-diazacycloalkan0s of the formula 

25 Hi are distinguished by a high activity as insecticides. 
Surprisingly, the compounds of the formula CI) according 
to the invention exhibit a considerably more powerful 
insecticidal action than Organic nitro compounds of com- 
parable structure and action profile, such as> for 
Le A 25 153 
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example, 2-n i t romethylene-2H- tetr a hydro- 1 ,3- 1 h i az i ne . 

The invention preferably relates to compounds of 
the formula (I), 
in which 

n represents zero and 

R represents methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, sec-butyl or C5~Cig-alkyl, or 



represents C^-C^-a I keny I or C3-C4~al k iny I , or 
i 

10 in which 



represents the grouping -CH2~R 1 , 



R ' represents phenyl [which is optionally sub- 
stituted by fluorine, chlorine, methyl, methoxy 
or C 1-C2~al koxy~c ar bony I ] , pyridyl [which is 
optionally substituted by chlorine or methyl] or 
15 furyt, thienyl or thiazolyl [which are optionally 

substituted by chlorine or methyl], 
and in which> furthermore, 

2 

R represents the grouping -CO-R , 

in which 

20 R 2 represents C f-C 1 g-a I kyl , C2-C -jg-a I keny I , 

phenyl [which is optionally substituted by 
fluorine, chlorine, bromine, methyl, trifluoro- 
methyl, cyano, nitro or methoxy] or Cj-Cg-alkoxy, 
and in which,, furthermore, 
25 R represents the grouping -SOg-R^, 

in which 

represents C^-Cg-alkyl [which is optionally 
substituted by fluorine or chlorine] or phenyl 
[which is optionally substituted by fluorine, 
30 chlorine, bromine, cyano, &itro; methyl, tri^ 

f I uo roue thy I , methoxy, di f I uoromethoxy , trifluoro- 
methoxy and /or C i-Cg-alkoxy-carbony I 3, 
and in which, furthermore, 

Q 

R represents the grouping IU"0R 4 
L* A 25 153 
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in which 

Q represents oxygen or sulphur and 
A 5 

R and R represent C<|-C3-alkyl. 

If, for example, 1 -( 2-ch loro- th i azo I -5-y I -met hy I ) - 
5 2-nitroimino-imidazol idine and propargyl bromide are used 
as starting substances for carrying out the preparation 
process according to the invention for the compounds of 
the formula (I), the reaction of these compounds can be 
outlined by the following equation: 



10 




Formula til) provides a general definition of the 
1-(2-ch loro-th i azo I -5-y I -methyl ) -2-n itroimino-1,3-diaza- 
cycloalkanes to be used as starting substances in the 
15 preparation process according to the invention. In this 
formula, n preferably represents zero. 1-(2-Chloro- 
thiazol-5-yl-methyl)-2-nitroimino-imidazolidine is thus 
preferred as the starting compound of the formula (111. 

The starting substances of the formula (II) are 
20 already known (compare European Patent A-192,060). 

Formula (III) provides a general definition of 
th# halogen compounds furthermore to be used as starting 
substances. In this formula (III), R preferably repres- 
ents those radicals which Have already been mentioned as 
25 preferred for R in connection with the description of the 
substances of the formula (I) according to the invention, 
and X preferably represents chlorine or bromine* 

Examples which may be mentioned of the starting 
substances of the formula (III) are: 
L e A 25 153 
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methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, pentyl, isopentyl, sec-pentyl, hexyl, octyl, 
decyl, dodecyl, hexadecyl and octadecyl chloride and 
bromide, allyl, crotyl and propargyl chloride and bro- 
5 mide, benzyl, 4-fluoro-benzyl, 4-c h loro-benzy I , 2- 

chloro-benzyl and 4-methyl-benzy I chloride and bromide, 
2-chloro-5-chldro-methyl-pyr id ine, 2-chloro-5-ch loro- 
methyl-thiazole, acetyl chloride, propionyl and butyryl 
chloride, pentanoyl, hexanoyl, octanoyl, decahoyl, 

10 dodecanoyl, tetradecanoy I, hexadecanoyl and octadecanoyl 
chloride, acrylyl and crotyl chloride, benzoyl, 4-fluoro- 
benzoyl, 4- chloro -benzoyl, 4-ni tro-benzoyl and 4-methyl- 
benzoyl chloride, propyl, butyl, pentyl, hexyl, heptyl 
and octyl chloro-f ormate, methane-, ethane-, chloro- 

15 methane-* t r i f I uorome t h ane-, tetraf tuorobutane- and 

perfluorooctane-sulphonyl chloride, benzene-, 2-fluorp- 
benzene-, 2-chloro-benzene-, 4-Chloro-benzene-, 2,5- 
dichloro-benzene-, 2-bromo-benzene, 2 -cyan d- benzene-, 
2 -nitro- benzene-, 4-n i t ro-benzene-, 2-t r i f t uoromethy I - 

20 benzene-, 2-methy I -benzene-, 4- methyl ^benzene-, 2-me t hoxy- 
benzene-, 2-dif luoromet ho xy -benzene-, 2-t r if t uorome t hdxy- 
benzene-,4-trif luoromet ho xy-benzene -, 2-methoxycarbonyl- 
benzene-/ 4-methoxycarbonyl-benzene-and 2-ethoxycarbonyl- 
benzene-sut phony I chloride, phos-phoric acid chloride- 

25 dimethyl ester and -diethyl ester and t h i ophosphor i c acid 
chloride-dimethyl ester and -diethyl ester. 

The starting substances of the formula (III) are 
known chemical compounds. 

The process according to the invention for the 

30 preparation of the new compounds of the formula (I) is 

preferably carried out using diluents. Possible diluents 
here are virtually all the inert organic solvents. These 
include, preferably, aliphatic and aromatic, optionally 
halogenated hydrocarbons, such as pentane, hexane, hep- 

35 tane, cyclohexane, petroleum ether, benzine, ligroin, 
benzene, toluene, xylene, methylene chloride, ethylene 
L« A 25 153 
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chloride, chloroform, carbon tetrachloride, chlorobenzene 
and o-dichlorobenzene, ethers, such as diethyl ether, 
dibutyl ether, glycol dimethyl ether, diglycol dimethyl 
ether, tetrahydrof uran and dioxane, ketones, such as 
5 acetone, methyl ethyl ketone, methyl isopropyl ketone 
and methyl isobutyl ketone, esters, such as methyl and 
ethyl acetate, nitriles, such as, for example, aceto- 
nitrile and prop ion i t r i I e, amides, such as, for example, 
dimethylf ormami<£*>, dimethylacetamide and N-methy Ipy r rol i- 

10 done, and dimethyl sulphoxide, tetramethy lene sulphone and 
hexamethy I phosphoric acid triamide. 

Acid acceptors which can be used in the process 
according to the invention are all the acid-binding 
agents which can usually be employed for such reactions. 

15 Preferred possible acid-binding agents are alkali metal 
hydrides, such as, for example, sodium hydride, alkali 
metal hydroxides, such as, for example, sodium hydroxide 
and potassium hydroxide, alkaline earth metal hydroxides, 
such as, for example, calcium hydroxide, alkali metal 

20 carbonates and alcohol ates,. such as sodium carbonate, 
potassium carbonate, sodium methylate or ethylate and 
potassium methylate or ethylate, and furthermore ali- 
phatic, aromatic or heterocyclic amines, for example 
triethylamine, trimethylamine, dimethylaniline, dimethyl- 

25 benzyl amine, py r id i ne, 1,5-diazabicyclb-C4,3,0 3-non-5-ene 
(DBN ) , 1,8-diazabi cyclo-C5,4,03-undec-7-ene (DBU ) and 
1,4-diazabicyclo-C2,2,2 3-octane (DAB CO). 

The reaction temperatures can be varied withih a 
substantial range in the process according to the inyen- 

30 tion* The reaction is in general carried out at tempera- 
tures between 0°C and 150°C, preferably at temperatures 
between 10°C and 100°C. 

The process according to the invention is in 
general tarried out under atmospheric pressure*. 

35 For carrying out the process according to the 

invention, the starting substances of the formulae (II) 
U A 25 1S3 



and (III) are in general employed in approximately equi- 
molar amounts. The starting substances are in general 
mixed with the acid acceptor and the diluent at room 
temperature and the reaction mixture is stirred at the 
5 stated reaction temperature until the reaction has ended. 
Working up can be carried out by customary methods. 

The active compounds are suitable for combating 
animal pests, preferably arthropods and nematodes, in 
particular insects and arachnids, encountered in agricul- 

10 ture, in forestry, in the protection of stored products 
and of materials, and in the hygiene field. They are 
active against normally sensitive and resistant species 
and against all or some stages of development. The 
abovem^nt ioned pests include: 

15 From the order of the Isopoda, for example, Oniscus 

asellus, Armadi 1 1 idium vulgare and Porcellio scaber. From 
the order of the Diplopoda, for example, Blaniulus guttuta- 
tus. From the order of the Chilopoda, for example, Geo- 
philus carpophagus and Scutigera spec. From the order of 

20 the Symphyla, for example, Scutigerella immaculate. From 

the order of the Thysanura, for example, Lepisma saccharine. 
From the order of the Collembola, for example, Onychiurus 
armatus. From the order of the Orthoptera, for example, 
Blatta orientalis, Periplaneta americana, Leucophaea 

25 maderae, Blattolla germanica, Acheta domesticus, Gryllotalpa 
spp., Locusta migratoria migrator ioides, Melanoplus differ- 
entialis and Schistocerca gregaria. From the order of the 
Dermaptera^ for example, Forficula auricularia. From the 
order of the Isoptera, for examp' e, Ret i eul ? termes spp.. 

30 From the order of the Anoplura, example. Phylloxera 

vastatrix. Pemphigus spp., Ped^ us humanus corporis, 
Haematopinus spp* and Linognathus spp. From the order of 
the Mallophaga, for example, Trichodectes spp. and Damalinea 
spp* From the order of the Thysanoptef a, for* example, 

35 Here inothr ips femoralis and Thrips tabaci. From the order 
of the Heteroptera, for example, Eurygaster spp., Dysdercus 
L* A 25 153 



intermed ius, Piesma quadrata, Cimex lectularius, Rhodnius 
prolixus and Triatoma spp. From the order of the Homoptera, 
for example, Aleurodes brassicae, Bemisia tabaci, Trialeur- 
odes vaporar iorum. Aphis gossypii, Brevicoryne brassicae, 

5 Cryptomyzus ribis. Aphis fabae, Doralis pomi, EriOsoma 

lanigerum, Hyatopterus arundinis, Macrosiphum avenae, Myzus 
spp., Phorodon humuli, RhopaLos iphum padi, Empoasca spp., 
Euscelis bilobatus, Nephotettix cincticeps> Lecanium corni, 
Saissetia oleae / Laodelphax striatellus, Niiaparvata lugens, 

10 AonidieLLa aurant ii, Aspidiotus hederae, Pseudococcus spp* 
and Psylla spp- From the order of the Lepidoptera, for 
example, Pectinophora gossypieLla, Bupalus piniarius, 
Cheimatobia brumaia, Li thocol let is blancardel I a, Hyponomeuta 
padella, Plutella macul ipennis, Malacosoma neustria, Euproe- 

15 tis chrysorrhoea, Lymantria spp. Bucculatrix thurber i el I a, 
Phy I locn i s£ i s citrella, Agrotis spp., Euxoa spp., Feltia 
$pp., Earias insulana, Heliothis spp., Spodoptera exigua, 
Namestra brassicae, Panolfs flammea, ProdeniS litura, Spodop- 
tera spp., Trichoplusia ni, Carpocapsa pomonella, Pieris 

20 spp., Chilo spp., Pyrausta nubilalis, Ephestia kuehniella, 

Galleria mellonella, Tineola b i sse 1 1 iel I a. Tinea pellionella, 
Hof mannoph i I a pseudospre te 1 1 a, Cacoecia podana, Capua reti- 
culana, Chor istoneur a fumiferana, Clysia ambiguella, Homona 
magnanima and Tortrix i/iridana. From the order of the 

25 Coleoptera, for example, Anobium punetatum, Rhizopertha 

dominica, Acanthoseel ides obtectus, Acanthoscel ides obtectus, 
Hylotrupes bajulus, Agelastica alni, Leptinotarsa decem- 
lineata, Phaedon cochleariae, Diabrotica spp., Psylliodes 
chrysocephal a, Epilachna varivfc stis, Atomaria spp., Oryzae- 

30 philus sur inamens is, Antho nomas spp., Sitophilus spp., 

Ot torrhynchus sulcatus, Cosmopolites sordidus, Ceuthorrhyn- 
chus assimilis, Hypera postica, Dermestes spp., Trogoderma 
spp., Anthr enus spp., Attagenus spp., Lyctus spp., Meli- 
gethes aeneus, Ptinus spp., Niptus hololeucus, Gibbium 

35 psylloideS, Tribolium spp./ Tenebrio molitor, Agriotes spp-, 
Cono derus spp., Melolontha melolontha, Amphimallon solsti- 
Le A 25 153 



* * f 



tialis and Costelytra zealandica. From the order of the 
Hymenoptera, for example, Diprion spp., Hoplocampa spp., 
Lasius spp., Monomorium pharaonis and Vespa spp. From the 
order of the Diptera, for example, Aedes spp., Anopheles 

5 spp., Culex spp., Drosophila melanogaster, Musca spp., 
Fannia spp-, CaLliphora ery throcephal a, Lucilia spp., 
Chrysomyia spp., Cuterebra spp., Gastrophilus spp-, Hyppo- 
bosca spp., Stomoxys spp.. Oestrus spp., Hypoderma spp., 
Tabanus spp., Tannia spp., Bibio hortulanus, Oscinella frit, 

10 Phorbia spp., Pegomyia hyoscyami, Ceratitis capitata, Dacus 
oleae and Tipula paludosa. From the order of the Siphonap- 
tera, for example, Xenopsylla cheopis and Ceratophy I lus spp. 
From the order of the Arachnida, for example, Scorpio maurus 
and Latrodectus mactans. From the order of the Acarina, 

15 for example, Acarus siro, Argas spp., Ornithodoros spp., 
Oermanyssus gallinae, Eriophyes ribis, £hy I locoptrut a 
pleivora, Boophilus spp., Rhipicephalus spp., Amblyomma 
spp., Hyalomma spp., Ixodes spp., Psoroptes spp., Choriop^- 
tes spp., Sarcoptes spp., Tarsonemus spp., Bryobia praet- 

20 iosa, Panonychus spp., and Tetranychus spp.- 

fhe phytoparas i t ic nematodes include Pratylenchus 
spp., Radopholus similis, Oitylenchus dipsaei, Tylenchu- 
lus semipenet r ans, Heterodera spp., Meloidogyne spp., 
Aphelenchoides spp-, Longidorus spp-, Xiphinema spp. and 

25 Trichodorus spp.. 

The active compounds of the formula (I) according 
to the invention are distinguished by an outstanding 
insecticidal activity. They have an outstanding action, 
in particular, when used as leaf insecticides and soil 

30 insecticides, against for example against rice cicadas 

(for example Nephotettix cincticeps)^ against leaf aphids 
(for example Myzus persicae) and against beetle larvae 
(for example Phaedon cochlear i ae) . 

The active compounds of the formula (I) according 

35 to the invention are also suitable for combating arthro- 
pods which infest agricultural stock animals, such as, 
Le A 25 153 
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for example, cattle, sheep, goats, horses, pigs, asses, 
camels, buffalo, rabbits, chickens, turkeys, ducks, geese 
and bees, other pets, such as, for example, dogs, cats, 
canaries and aquarium fish, and so-called experimental 
5 animals, such as, for example, hamsters, guineapigs, rats 
and mice. By combating these arthropods, fatalities and 
reductions in yield (in meat, milk, wool, hides, eggs, 
honey and the like) are said to be reduced, so that more 
profitable and simpler animal husbandry is possible by 

10 using the active compounds according to the invention. 

In the veterinary sector, the active compounds 
according to the invention are used in a known manner by 
enteral administration in the form of, for example, 
tablets, capsules, drinks, drenches, granules, pastes and 

15 boli, of the feed-through process or of suppositories, 
by parenteral administration, such as, for example, by 
inject ions (intramuscular, subcutaneous, intravenous, 
intraperitoneal and others) or implants, by nasal adminis- 
tration, by dermal use in the form of, for example, dipp- 

20 ing or bathing, spraying, pouring on and spotting on, 
washing or dusting and with the aid of shaped articles 
containing the active compound, such as neck collars, ear 
tags, tail tags, limb tapes, halters, marking devices and 
the like. 

25 Depending on their particular physical and/or chem- 

ical properties, the active compounds can be converted to 
the customary formulations, such as solutions, emulsions, 
suspensions, powders, foams, pastes, granules, aerosols, nat- 
ural and synthetic materials impregnated with active compound, 

30 very fine capsules in polymeric substances and in coating 
compositions for seed, and formulations used with burning 
equipment, such as fumigating cartridges, fumigating cans, 
fumigating coils and the like, as well as ULV cold mist and 
warm mist formulations* 

35 These formulations are produced in known manner, 

fof example by iUing the active compounds with extenders, 
U A 25 153 
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that is, liquid solvents, liquefied gases under pressure, 
and/or solid carriers, optionally with the use of surface- 
active agents, that is emulsifying agents and/or dispersing 
agents, and/or foam-forming agents. In the case of the use 

5 of water as an extender, organic solvents can, for example, 
also be used as auxiliary solvents. As liquid solvents, 
there are suitable in the main: aromatics, such as xylene, 
toluene or alkyl naphthalenes, chlorinated aromatics or 
chlorinated aliphatic hydrocarbons, such as chlorobenzenes, 

10 chtoroethy I enes or methylene chloride, aliphatic hydro- 
carbons, such as cyclohexane or paraffins, for example 
mineral oil fractions, alcohols, such as butanol or glycol 
as well as their ethers and asters, ketones, such as acetone, 
methyl ethyl kettne, methyl isobutyl ketone or c y c I ohex anone , 

15 strongly polar solvents, such as d i methy I f o r mam i de and 

dimethylsulphoxide, as well as water; by liquefied gaseous 
extenders or carriers are meant liquids which are gaseous 
at atmospheric temperature and under atmospheric pressure, 
for example aerosol propellant, such as halogenated hydro- 
ZD carbons as well as butane, propane, nitrogen and carbon 

dioxide; as solid carriers there are suitable: for example 
ground natural minerals, such as kaolins, clays, talc, 
chalk, quartz, attapulgite, mon tmor i I Ion i te or d iatomaceous 
earth, and ground synthetic minerals, such as highly dis- 

25 persed silicic acid, alumina and silicates; as solid car- 
riers for granules there are suitable: for example crushed 
and fractionated natural rocks such as calcite, marble, 
pumice, sepiotite and dolomite, as well as synthetic gran- 
ules of inorganic and organic meals, and granules of or- 

30 ganic material such as sawdust, coconut shells, maize cobs 
and tobacco stalks; as emulsifying and/or foam-forming 
agents there are suitable; f&r example non-ionic and anionic 
emulsifiers, such as pblyoxyethylene-f atty acid esters, 
polyoxyethy lene-f at ty alcohol ethers, for example alkylaryl 

35 pol yglycol ethers, alkyl sulphonates, alkyl sulphates, aryl 
sutphonates as well as albumin hydrolysat i on products; as 
L j A 25 153 
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dispersing agents there are suitable; for example 1 1 gn i bi- 
sulphite waste liquors and methyl eel lulose. 

Adhesives such as carboxymet hylcel lulose and natural 
and synthetic polymers in the form of powders, granules or 
S latices, such as gum arabic, polyvinyl alcohol and polyvinyl 
acetate, as well as natural phospholipids, such as cephalins 
and lecithins, and synthet ic phosphol ipids, can be used in 
the formulations. Other additives can be mineral and 
vegetable oils. 

10 It is possible to use colorants such as inorganic 

pigments, for example iron oxide, titanium oxide and Prus- 
sian Blue, and organic dyestuffs, such as alizarin dye- 
stuffs, azo dyestuffs and metal phthalocyanine dyestuffs, 
and trace nutrients such as salts of iron, manganese, 

15 boron, copper, cobalt, molybdenum and zinc. 

The formulations in general contain between 0.1 and 
95 per cent by weight of active compound, preferably between 
0.5 and 90%. 

The active compounds can be present in their cpm- 
20 mercially available formulations and in the use forms, pre- 
pared from these formulations,, as a mixture with other 
active compounds, such as insecticides, baits, sterilizing 
agents, acaricides, nematicides, fungicides, growth-regulating 
substances or herbicides. The insecticides include, for 
25 example, phosphates, carbamates, carboxy lates, chlorinated 

hydrocarbons, phenylureas and substances produced by micro- * 
organisms, inter alia. 1 

The active compounds can furthermore be present in 
their commercially available formulations and in the use 
30 forms, prepared from these formulations, as a mixture with \ 
synergistic agents. Synergistic agents are compounds which | 

increase the action of the active compounds, without it j 

J 

being necessary for the synergistic agent added to be active 

itself. -j 

35 The active compound content of the use forms pre- J 

pared from the commercially available formulations can | 
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vary within wide Limits. The active compound concentra- 
tion of the use forms can be from 0,0000001 to 95% by 
weight of active compound, preferably between 0.0001 and 
1X by weight. 

5 The compounds? are employed in a customary manner 

appropriate for the use forms. 

When used against hygiene pests and pests of 

stored products, the active compounds are distinguished 

by an excellent residual action on wood and clay as well 
10 as a good stability to alkali on limed substrates* 

Preparation Examples 

Example 1 



4 * » ♦ 

# « * a 



n. 

ci 



! 
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N0 2 

A mixture of 3.1 g (0.0 12 mo I) of 1-(2-chloro- ( 

15 thiazol-5-yl-methyl )-2-nitroimino-imidazol idine, 1.9 g u 
(0.012 mol) of 4-ch I or o-ben z y I chloride, 1.6 g (0.012 
mol) of potassium carbonate and 50 ml of acetonitrile is 
heated under reflux for four hours, with stirring. After j 
cooling, the mixture is filtered and the solvent is dis- » 

20 tilled off from the filtrate under a waterpump vacuum* * 
The residue which remains is stirred with 5 0 ml of di- 
ethyl ether and the product obtained as crystals is iso- 
lated by filtration with suction. 

3.65 g (7956 of theory) of 1-(2-chlorp-thiazol-5- 

25 y l-methy I )-2-ni t rdimi no-3-(4-ch loro-benzy I )-imidazdl i d ine 

of melting point 96°e are obtained. - j> 

The compounds of the formula (I) listed in the | 
following table can be prepared analogously to Example 1 
and in accordance with the general description of the 

30 preparation process according to the invention. * ] 



* II 



: S 



I 



CI 



JUL 



H 2 \ 



(I) 



/N-< <CH 2 ) n 
N0 2 N f 

R 

Table ; Other examples of compounds of the formula (I) 
Example 
No. n 



3 
4 
5 



1 
0 

a 



-CH 



-CH 



o — r 



-CH2-CH=CH 2 
"CH2~CH = CH2 



-CH 



Melting point 
<°C) 



90 



(* > 



165 



t i I 

ft * 



9 

10 
11 
12 

13 



<*1 



0 
1 

0 

1 



-S0 2 -CH 3 
-S0 2 -CH3 
-CO-CH3 
-CO-CH- 



1 



-P(OG 2 H 5 ) 2 



hn^ 4 '* 2 (*»-■' 



163 



124 



103 



WMJR-Signal for CI 
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Table - Continuation 
EXAMPLE No. n -r 



MELTING POINT 
<*C) 



14 1 -P(OC 2 H 5 ) 2 

15 0 -CO-(CH 2 ) 10 -CH 3 101 

16 1 -CO-(CH 2 > l0 -CH3 

17 0 -(CH 2 ) jj-CHa 124 

18 1 -CCH 2 >ii-CH3 

19 O -CO-(CH 2 ) l6 -CH 3 102 

20 1 -CO-(CH 2 ) 16 -CH 3 

21 0 -C00-(CH 2 ) 7 -CH 3 73 

22 1 COO- ( CH 2 ) 7 -CH 3 

23 0 -CH 2 -C=CH 

24 1 -CH 2 -C5CH 

25 0 ^CH 2 — { V -Cl 

26 0 -CH 2 — ^^V~C1 

27 0 -CH 2 -CH«CH-CH 3 

28 0 -CO— { \ -P 

29 O -GO-- ^ Br 

Le A || 153 
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Table - Continuation 
EXAMPLE No. n -R 



MELTING POINT 



3£ O -CO- \ V ^Q2 

31 O -CO»-<^^y>— CH 3 

32 D -CO~^ y ~ 0CH 3 

33 O -S0 2 -C 4 H 9 

34 O -S0 2 -CH 2 Ci 

35 0 -SD 2 CF 3 

36 0 -CO-CH(CH 3 ) 2 

37 O -CO-C 4 H 9 

S 
II 

38 0 -P(OC 2 H 5 ) 2 

39 0 -CH 3 

40 O -C 2 H S 

41 0 -CH(CH 3 ) 2 

42 0 -CH 2 -CH(CH 3 ) 2 

43 0 -Cs^H 

44 O -C 6 H 13 

45 0 -COOC 4 H 9 
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table - Continuation 

MELTING POINT 

EXAMPLE No, n -R (°C) 

CI 

46 0 -CK 2 



47 O -OH 2 



CI 
Cl 

F 




48 0 -CO-CH I 

rO 

52 0 >S0 2 — ^^>-C H 3 



49 



50 0 -SO; 



51 0 -SO 
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Use Examples t 

The compound shown below is employed as the com- 
parison substance in the use examples which follow: 



N0 2 

5 2-N i tromethy Lene-2H-tet rahydro-1 ,3-th i az ine 
(compare U.S. Patent Specification 3,993,648). 
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Example A 
Nephottettix test 

Solvent: 7 parts by weight of dimethylf ormamide 

Emu Is if ier : 1 part by weight of alkylaryl polyglycol ether 
5 To produce a suitable preparation of active com- 

pound, 1 part by weight of active compound is mixed with 
the stated amount of solvent and the stated amount of 
emulsifier, and the concentrate is diluted with water to 
the desired concentration. 

10 Rice seedlings (Oryza sativa) treated by being 

dipped into the preparation of active compound of the 
desired concentration and are infested with the green 
rice cicada as long as the seedlings are still moist. 

After the specified period of time, the destruc- 

15 tion in % is determined. 100% means that all the cicadas 
have been killed; 0% means that none of the cicadas have 
been killed. 

In this test, for example, the compounds obtained 
according to Preparation Examples (1), (4), (2), (7), 
20 (11), (13), CIS) and <21) show an action of 70% - 100% 
after 6 days at an active compound concentration of 
0.0001%, whereas comparison substance (A) shows an action 
of only 20%. 
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fcxample B 
Myzus test 

Solvent: 7 parts by weight of dimethyl formamide 
Emulsif ier: 1 part by weight of alkylaryl polyglycol ether 
5 To produce a suitable preparation of active com- 

pound, 1 part by weight of active compound is mixed with 
the stated amount of solvent and the stated amount of 
emulsif ier, and fche concentrate is diluted with water to 
the desired concentration, 

10 Cabbage leaves (Brassica oleracea) which have been 

heavily infested with the peach aphid tMyzus persicae) are 
treated by being dipped into the preparation of active 
compound of the desired concentration. 

After the specified periods of time, the des- 

15 truction in % is determined. 100% means that all the 

aphids have been killed; 0% means that none of the aphids 
have been killed. 

In this test, for example, the compounds obtained 
according to Preparation Examples (1), C2>, (4), (11) 

20 and (13) show an action of 60% - 90% after 1 day at an 

active compound concentration of 0.001%, whereas comparison 
substance (A) shows an action of only 10%. 
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Example C 

Critical concentration test / root-systemic action 
Test insect: Phaedon cochleariae larvae 
Solvent: 3 parts by weight of acetone 

5 Emulsif ier : 1 part by weight of alkylaryl polyglycol ether 
To produce a suitable preparation of active com- 
pound, 1 part by weight of active compound is mixed with 
the stated amount of solvent, the stated amount of emul- 
sifier is added and the concentrate is diluted with water 

10 to the desired concentration. 

The preparation of active compound is intimately 
mixed with soil. The concentration of the active com- 
pound in the preparation is of practically no importance, 
only the amount by weight of active compound per unit 

15 volume of soil, which is given in ppm ( 3 mg/l), being 

decisive. The treated soil is filled into pots and these 
are planted with cabbage (Brassica oleracea) . The active 
compound can in this way be taken up from the soil by the 
roots of the plants and be transported into the Leaves. 

20 To demonstrate the root-systemic effect, exclu- 

sively the leaves are infested with the abo vemen t i oned 
test animals after 7 days. After a further 2 days, the 
evaluation is made by counting or estimating the dead 
animals. The root-systemic action of the active compound 

25 is deduced from the mortality figures. It is 100% if aLl 
test animals have been killed and 0% if just as many test 
insects are still alive as in the case of the untreated 
control . 

In this test, for example* the compounds obtained 
30 according to Preparation Examples <1>, <2), (4), <7># 
(11), (131, (15) and C 17 J show an action of 100% at an 
active compound concentration of 20 ppm, whereas comparison 
substance (A) shows no detectable actions 
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Example D 

Critical concentration test / root-systemic action 
Test insect: Myzus persicae 
Solvent: 3 parts by weight of acetone 

5 Emulsifier: 1 part by weight of alkylaryl polyglycol ether 
To produce a suitable preparation of active com- 
pound, 1 part by weight of active compound is mixed with 
the stated amount of solvent, the stated amount of emul- 
sifier is added and the concentrate is diluted with water 

10 to the desired concentration. 

The preparation pf active compound is intimately 
mixed with soil* The concentration of the active com- 
pound in the preparation is of practically no importance, 
only the amount by weight of active compound per unit 

15 volume of soil, which is given in ppm (= mg/l), being 

decisive. The treated soil is filled into pots and these 
are planted with cabbage (Brassica oleracea). The active 
compound can in this way be taken up from the soil by the 
roots of the plants and be transported into the leaves. 

20 To demonstrate the root-systemic effect, exclu- 

sively the leaves are infested with the abo vemeh t i oned 
test animals after 7 days. After a further 2 days^ the 
evaluation is made by counting or estimating the dead 
animals. The root-systemic action of the active compound 

25 is deduced from the mortality figures. It is 100% if all 
test animals have been killed and 0% if just as many test 
insects are still alive as in the case of the untreated 
control • 

In this test, fdr example, the compounds obtained 
30 according to Preparation Examples <U, (2), (4), (?), <9), 
(11), (13), (15)* (17) and (19) show an action of 100% at 
an active compound concentration of 20 ppm, whereas com- 
parison substance (A) shows no detectable action. 
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Example E 

Test with Lucilia cuprina resistant Larvae 

Emulsifier: 35 parts by weight of ethylene glycol monomethyl 
ether 

5 35 parts by weight of nonylphenol polyglycol 

ether 



10 To produce a suitable preparation of active com- 

pound, three parts by weight of active compound are mixed 
with seven parts by weight of the abovemen t i oned solvent 

c 

mixture and the concentrate thus obtained is diluted 
with water to the particular desired concentration* 
; 15 About 20 Lucilia cuprina res. larvae are intro- 

duced into a test tube which contains approx, 1 cm^ 
of horse muscle and 0.5 ml of the preparation of active 
compound. After 24 hours, the degree of destruction is 
de term i ned . 

20 In this test, for example, the floowing compounds 

from the Preparation Examples show a superior action in 
comparison with the prior art: (1), (2), (A), (7), (9), 
(11), (15), (19) and (21). 

NOTE : The foregoing description is substantially as 

originally lodged - and has been retained in this form 
(i) to preserve the fullness of the initial disclosure, 
and (ii) for purposes of comparison- The scope of the 
invention is as defined in the proposed amended claims 
immediately below. 




The claims defining the invention are as follows: 
1 * 3 -Subs t i tuted 1- ( 2-chlo rothiazol -5~y 1 -methyl ) -2- 

nitroimina-l, 3-diazacycloaikanes of the general formula (I) 



Ln - 





CH 2 ) n (I) 



R 



in which 

n represents O 

R represents C -C -alkyl, C -C -alkenyl or 

1 2 

represents one of the groupings -CH -R , -CO-R , 
3 

-SO -R or o 4 wherein 

j ^OR 

R^ represents phenyl substituted by CI or thiazolyl 

substituted by Cl , 

2 

R represents C^-C^alkyl , -C ^ g -al ky 1 , phenyl 

substituted by Gl or represents G-C-ralkoxy / 
3 5 8 

R represents C ^ - C 4 - a Ik y 1 , and 

R 4 and R 5 represent C^-C^-alkyl • 

2. Process for the preparation of 3 -substituted l-(2-chloro- 

thiazol - 5-yl-methyl )-2-nitroimino-l , 3-diazacycloalkanes of the 

general formula (I) n~ 

A 

R 

1 2 3 4 5 
in which, n, R , R r R , R , R and R are as defined 

in claim 1/ characterized in that 1 - ( 2 -ch lo ro - th i a zo 1 - 5 ^y 1 * 

methyl ) - 2-n i t r oim i no -1 , 3-aiazacycl0-al kanes of the general 

formula (ill 




CH,)„ (II) 



N °2 I 
H 
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in which 

n has the abo vement ioned meaning, 
are reacted with halogen compounds of the general formula (III) 

X - R (III ) 

in which 

R has the abo vement ianed meaning and 

X represents halogen, 
if appropriate in the presence of an acid acceptor and if 
appropriate in the presence of a diluent. 

3^ Agents for combating pests, characterized in that they 
contain at least one 3-substituted 1- ( 2-ch lorothiazol-5-yl- 
methyl ) -2-ni troimino-1 , 3-diazacycioalkane of the formula (I), 
as set forth in claim 1, in admixture with extenders and /or 
surface active agents. 

4. Method of combating animal pests, characterized in that 
3-substituted 1 ^ ( 2-chloro-th iazol-5-yl-methyl )-2-nitroimino- 
1,3-diazacycloal.kanes of the formula (I), as set forth in claim 
1, are applied to animal pests and /or their environment. 

5. Process for the preparation of agents against animal 
pests, characterized in that 3-substituted l - ( 2-ch 1 o r o*t h i a z ol - 
5-yl-methyl ) -2-fiitroimino-l , 3 -rd i a zacy cl oa Ika nes of the formula 
(I), as set forth in claim 1, are mixed With extenders and/or 
surface-active agents. 

D ATEI> this ,23rd day of August, 1990 . 

BAYER AKTIENGESELLSCHAFT 
By Its Patent Attorneys 
ARTHUR S. CAVE & CO. 



4- 



- 26 - 



